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Determination of 4 kinds of f-lactam antibiotics and their main metabolites
in milk by ultra performance liquid chromatography
tandem mass spectrometry

LU Yang, WANG Li-Ying, QIN Zhen-Shun, REN Bei-Bei, LIU Meng-Ying, CHANG Feng-Qi’

(Hebei Provincial Center for Disease Control and Prevention, Shijiazhuang 050021, China)

ABSTRACT: Objective To establish a analytical method for the determination of penicillin G, penicillin V,
ampicillin, amoxicillin and their metabolites decarboxythiazolinic acid in milk by ultra performance liquid
chromatography-tandem mass spectrometry (UPLC-MS/MS). Methods After the target compound were extracted
from sample by 0.2% ammonia acetonitrile solution and purified by solid-phase extraction with Oasis PRiIME HLB,
and the samples were analyzed by UPLC-MS/MS. Results The linearity of penicillin G, penicillin V, ampicillin,
amoxicillin and their metabolites decarboxythiazolinic acid was good within the investigated linear range, and the
correlation coefficients were not less than 0.999; the recoveries of the method were 70.9%—-101.6% and the relative
standard deviations were 4.0%—7.5%. Penicillin G, penicillin V, amoxicillin, ampicillin, and their metabolites were
not detected in 35 commercially available samples. Conclusion This method is simple and reproducible, and can be
used for the detection of penicillin G, penicillin V, amoxicillin, ampicillin and their metabolites decarboxythiazolic

acid in milk.
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Vel 45 1F 0~1.0 min: 10%B; 1.0~5.0 min: 10%B~90%B;
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Fig.l1 Recovery rates of target compounds in different extraction solutions
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Table 1 Mass charge ratio of parent ion and daughter ion, collision energy, and taper hole voltage of the target
sy BEEF(mlz) FEIE S T (mlz) HEFLHL R/ V fll 1 BE /e V
160.0* 25 10
HHEEG 335.1
AR 176.0 25 15
e 114.0 23 35
HEEV 351.1
160.1* 23 10
*
EURTER 350.2 11066600 ig ii
114.0 27 20
] 25 G Ak 366.2
349.0% 27 8
. . n 128.2 25 15
HHEE G FREMER 309.2 174,25 5 s
—_ L 128.1% 25 22
HEE VR R 325.1 a1 55 6
106.2 30 18
RN LR VR R 3242 :
R VAR IR WE e iR 307 1% 30 1
189.1%* 25 20
o] 55 P A D A 340.1
R BAEER 323.0 25 14
HE R BT
4: MRM of 4 Channels_E_Sv_L 4: MRM of 4 Channels ES+
1100 1.44 366.2> 349.1(Am0>20£112) @ 100 1.42 340.1 > 323(amoxicillin-COOH)
9le = N " 3.78e5
- 2.00 4.00 6.00 2.00 4.00 6.00
4: MRM of 4 Channels ES+ 4: MRM of 4 Channels ES+
100 1.44 366.2 > 114(Amoxicillin) 100 1.42 340.1 > 189.1(amoxicillin-COOH)
3.71e6 . L 1.31e6
5 f PILEPH e LSO ¢
- 2.00 4.00 6.00 B 2.00 4.00 6.00
2: MRM of 4 Channels ES+ 2: MRM of 4 Channels ES+
10 2.67 350.2 > 160(Amoxicillin) @ 100 2.52 324.2 > 307.1(amoxicillin-COOH)
1.17¢7 4.43¢6
= 2.00 4.00 6.00 - 2.00 4.00 6.00
2: MRM of 4 Channels ES+ 2: MRM of 4 Channels ES+
100 2.67 350.2> 106(Am0X21c111711r;) 100 2.52  324.2>106.2(amoxicillin-COOH)
A 17e e N 2.71
N | AR = I
B 2.00 4.00 6.00 B 2.00 4.00 6.00
3: MRM of 4 Channels ES+ 1: MRM of 4 Channels ES+
100 4.03  351.1 > 160.1(Penicillin V) 100 3.42. 325.1 > 174.1(Penicillin V-COOH)
8.87¢6 2.25e7
- 2.00 4.00 6.00 B 2.00 4.00 6.00
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=0 L wmxe sl I s
2.00 4.00 6.00 - 2.00 4.00 6.00
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Fig.3 MRM chromatogram of standard solution of each target compound
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Table 2 Linear equations, linear ranges, correlation coefficients, LODs and LOQs of the target compounds
E R LMEVEEl/(ng/L) ? LOD/(pg/kg) LOQ/(ng/kg)

HHR G Y=3235.6X+826.4 1.0~100 0.9991 0.5 1.5

HERV Y=4061.1X-2235.2 1.0~100 0.9991 0.5 1.5

FORPEAR Y=5710.0X-385.0 1.0~100 0.9999 0.5 1.5

LIE=NITpEN Y=1088.7X+136.4 2.0~200 0.9998 1.0 3.0
HERE G FREMR Y=7165.5X-6395.7 2.0~100 0.9996 1.0 3.0
HEE V PURVEMER Y=4528.1X+1470.34 2.0~100 0.9997 1.0 3.0
SR PUMRBER WERE R Y=409.7X-786.8 10.0~500 0.9998 5.0 15.0
] e P A 5 2 W e R Y=221.2X-335.0 20.0~500 0.9999 10.0 30.0

F3 FWMPIRERFFMAE. EUZER RSD(n=6)
Table 3 Spiked levels, recoveries and RSDs of antibiotic in milk samples(7=6)
BN /(ng/ke) AR K K
Hirmb e
fi& h [ FIER/%  RSD/%  [FIREE/%  RSD/% EIC%/%  RSD/%

HHERG 1.5 3.0 15 84.1 6.0 85.5 5.0 90.1 6.1

HEERV 1.5 3.0 15 91.5 5.5 92.6 6.3 95.2 45

SRR 1.5 3.0 15 88.2 6.2 85.5 5.5 86.1 4.0

B B PG 3.0 6.0 30 70.9 6.5 72.3 7.2 75.5 7.1
HR R G IR e R 3.0 6.0 30 92.5 5.0 95.6 5.6 101.6 5.8
TRV HREMRER 3.0 6.0 30 93.2 4.7 93.6 5.1 95.3 49
ST VUARIE AR TR R 15.0 30.0 150 95.7 6.5 96.1 6.5 96.2 45
BT 5L PG B PR BE LR 30.0 60.0 300 79.8 5.9 82.1 7.2 83.2 7.5
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